Lentil and Chickpea seeds were used to investigated the effect of seed sprouting using tap and saline water on sprout growth, proximate analysis, energy, minerals content, anti-nutritional compounds and amino acid profile of sprouted samples comparing with dry seeds. Result revealed that higher NaCl concentration > 2000 ppm reduce sprouts radical length of both lentil and chickpea. Sterilized seeds sprouting using tap water and non-sterilized seeds sprouting using saline water decreased sprout moisture content and carbohydrate which resulting in reducing faecal and total coliform counts for both lentil and chickpea. Moreover these treatment increased protein content and energy, (Kcal /g) as compared with dry seeds and other treatments. Sprouting decreased antinutritional compounds compared with dry seeds with sharbly decreament in phytic acid followed by taninins content. Mineral content in sprouts were recorded. The chickpea sprout sample using steralized seeds with tap water for sprouting serve as good sources calcium and phosphorous . Amino acid profile of lentil and chickpea sprouts were also studied. Sprouts using saline water recorded higher lysine amino acid value compared with dry seeds while non-steralized chickpea seeds sprouts using saline water recorded the higher total sulpher amino acid (Methionen + Cystiean) value. Based on these results, sprouting process is recommended to increase nutritive value and decreased antinutritional compounds of lentil and chickpea seeds.
INTRODUCTION
Lentil plants are grown for their small lensshaped edible seeds, which are rich in protein (35-40%) and carbohydrates, and are good sources of calcium, phosphorus , iron and B vitamins (Giannakoula et al 2012). Lentil is also high in lysine and therefore a great complement to the amino acid content of cereal grains (Forzana and Khalil, 1999).
Chickpea, seeds are usually comsumed in Egypt as whole or decorticated after cooking and processing in different ways and also the flour of decorticated seeds is used as supplement in bread and biscuits (Alajaji and El-Adawy, 2006). Chickpea is a good source of carbohydrates and protein.
Morever protein quality is considered to be better than other legumes. It has significant amounts of all the essential amino acid except sulphur-containing amino acids (Jukantia et al 2012). On the other hand, legumes in particular lentil and chick-AUJASCI, Arab Univ. J. Agric. Sci., Special Issue, 26(2D), 2019 pea seeds have been reported to contain adequate amounts of antinutrients (Alonso et al 2000) . Biological utitization of existing nutrients of these legumes is limited by the presence of various antinutritional substances (Lienes, 1994). The mineral content of legumes is generally high, but the bioavilibilityis poor due to the presence of phytate, which is a main inhibitor of iron and zinc absorption (Sanberg, 2002). Phytate not only decreases the bio -availability of essential minerals, it also decreases the bio-availability of proteins by forming in soluble phytate -mineral and phytate -protein complexes (Cheryan, 1980 Sprouting and production of sprouts are an old habit that was adopted of thousands of year's age by the ancient Egyptians (Abdallah, 2008). Sprouting is the pratice of soaking and leaving seeds until they germinate and begin to sprout. This practice is reported to be associated with improvements in the nutritive value of seeds (Khattak et al 2007  and Kumar et al 2010) . Salinity is one of the most serious a biotic stress that affects, crop production in the arid and semi -arid zone of the world. Seed germination and seedling growth are known to be more sensitive to salt stress compared with later development stages ( The aim of the present study was to investigate the effects of sprouting using saline water on sprout characters chemical composition and antinutritional compounds of Lentil and Chickpea.
MATERIALS AND METHOD
The present study was carried out in Horticulture Department, Faculty of Agriculture, Ain Shams University and the Regional Center for Food and Feed (RCFF), Agriculture Research center (ARC).
Seeds and Sprouting methods
Seeds of Chickpea (Giza 531 cv.) and Lentil (Giza 9 cv.) were obtained from Agriculture Research Center, Giza. NaCl was obtained from ElGomhoria, a chemical company, Cairo. Sprouting of seeds was done in glass jar method as reported by Abdallah (2008), using tap water and NaCl at 1000, 2000, 3000, 4000 ppm solution for seed soaking and sprouting. Chickpea sprouts harvested one day from seed soaking while Lentil sprouts harvested two days from soaking. Seeds and harvested sprouts dried using air draft oven at 65 5 C then grounded into powder for chemical analysis.
At sprout harvest time also samples of sprouts were collected for measuring sprout characters (radical length (cm) and 10 sprouts fresh and dry weight (mg)
Chemical composition investigation
AII chemical composition analysis was carried out in the Regional Center for Food and Feed (RCFF), Agriculture Research center (ARC).
Proximate analysis
Crude protein, fat, ash and crud fiber contents of samples were determined according to AOAC. (2012). Total carbohydrates were determined by subtracting. Energy value was calculated using the Atwater factor method (9*fat) + (4*carbohydrate) + (4*protein) as described by Osborne and Voogt (1978); Eneche (1991); Chinma and Igyor (2007) and Nwabueze (2007) .
Total Coliform and feacal coliform counts
Were determined on MacConkey agar using pouring plate technique. Suitable plates were counted after 24 hours incubation at 37°C and 44.5°C for total Coliform and feacal Coliform counts Shalaby et al (2017).
Amino acid profile and nutritional quality
Amino acids determination was performed according to AOAC (2012). The system used for the analysis was Eppendorf LC 3000.EZ.chrom. 
Calculation of other protein quality parameters
Determination of the ratio of total essential amino acids (TEAA) to the total amino acids (TAA), i.e. (TEAA / TAA), total sulphur amino acids (TSAA), percentage cysteine in TSAA (%Cys / TSAA), total aromatic amino acids (TArAA), total acidic amino acids (TAAA) and total basic amino acids (TBA A) were estimated from the results obtained for amino acids profiles .
Anti nutrients Analysis

Total oxalate
Total oxalates were determined through titration methods according to Day and Underwood (1986).
Phytic acid
Phytic acid was determined based on precipitation of phytate according to the procedure of Wheeler and Ferrel (1971)
Total tannins
Total tannins were determined by spectrophotometric mehod as described by Makkareta I. (1993).
Alkaloids assay
The determination of aIkaIoids was done by the procedure proposed by Harbone (1973) and further explained by Onwuka (2006).
Minerals determination
Phosphorus (P) .magnesium (Mg) and potassium (K) were analyzed by atomic absorption spectrophetometry 3300 Perken Elmer while calcium (Ca) was analyzed by ICP optima 2000 DV Perken Elmer according to the method described in the AOAC (2012).
Statistical analysis
The sprout characters data were statistically analyzed by analysis of variance using completely randomized design and least significant difference (L.S.D) at 0.05 levels according to the method described by Snedecor and Cochran (1980). Table ( 1) showed no significant difference between tap water and 1000 and 2000 ppm NaCl in Chickpea and Lentil radical length, and sprout Fresh and dry weight. The longest radical length was observed in 2000 ppm NaCl while the shortest length was observed in 4000 ppm NaCl. However sterilized Chickpea seed decreased sprout radical length but increased sprout Fresh and dry weight, while sterilized Lentil seeds not affected sprout characters (Table 1) sterilized and non-sterilized seeds for both crops showed -higher data in 2000 ppm NaCl with no significant differences compared with control (tap water). Therefore 2000 ppm NaCl was selected for the following studies . Similar results on the reduction effect of sprout radical length with higher NaCl concentration were reported by Ghoulam and Fares (2001) and Ibrahim (2017).
RESULTS AND DISCUSSION
1-Effect of sprouting using saline water on growth characters and chemical composition of Chickpea and Lentil sprouts
1-1-Effect on sprout characters
Data in
1-2-Effect on proximate composition of sprout flour
Moisture content of Chickpea and Lentil sprout flour were the lowest with sterilized seeds sprouting using tap water (8.2 % and 9.6 % respectively) and with non-sterilized seeds sprouting using saline water (9.5 % and 8.2 % respectively). A previous investigation showed that low moisture content in food samples increased the storage periods (Alozie et al 2009), since the microbial activity is reduced (Oyenuga, 1968) . However data of total and Faecal coliform count in Table ( 2) agree with these phenomena (The microbial activity reduced when moisture content decreased). Carbohydrate content in Chickpea and Lentil sprout flour showed similar decreases for moisture content in the same treatments samples which showed that sterilized seeds sprouting using tap water 54.98% and 50.62% respectively for both crops and nonsterilized seeds sprouting using saline water, 53.68% and 49.69 % respectively for both crops.
On the other hand, protein recorded higher content in both crop with lower moisture content for all treatments. Protein content in Chickpea and Lentil sprout flour recorded 22.6 % and 30.7 % respectively with sterilized seeds sprouting using tap water and recorded 22.4 % and 31.8 % respectively with non-sterilized seeds sprouting using saline water (Table 2 ). However flour of Lentil sprouts showed higher protein content than Chickpea sprout flour.
Also the protein content of sprouted crop flour was higher than that of whole dry seeds flour. Moongngarm and Saetung (2010) reported that several enzymes were activated during germination process which produced some non-protein nitrogen substances, such as nucleic acid which can caused protein level to be increased. Regarding fat content data in Table ( 2) recorded increase in sprouts flour sample as compared with whole seed flour. Chickpea flour recorded more fat than Lentil flour. Total fiber and ash showed higher content in both crop flour samples and these results can discussed by containing fibrous materials in the form of seed coat which can removed in the sivied flour. Energy values of both crop sprout flour samples were higher than those of raw seed flour samples ( Table 2 ). The higher energy values recorded in the lowest moisture content and higher protein content (sterilized seeds sprouting using tap water and non -sterilized seed sprouting using saline water treatments in both crops).
1-3-Effect on anti-nutrient factor in Chickpea and Lentil Flour
The antinutrient composition of whole seeds and sprouts flour of Chickpea and Lentil samples are presented in Table ( 3). The phytic acid decreased sharbly in sprout flour compared to whole seed flour. Data was more pronounced with lower moisture content flour treatment in both crops i.e. sterilized seed sprouting using tap water (0.03 and 0.09 mg respectively) and non-sterilized seed sprouting using saline water (0.03 and 0.07 respectively). Tannins content showed similar results as phytic acid which recorded 0.44 mg and 0.62 mg respectively in Chickpea and Lentil sterilized seed sprouting using tap water and 0.29 mg and 0.71 mg in both crops respectively in non -sterilized seed sprouting using saline water compared to 0.86 mg in Chickpea and 1.33 mg in Lentil whole seeds flour. Total oxalate ranged from 0.99 to 1.10 mg in sprouted Chickpea less than whole seeds (1.21mg) and ranged from 0.99 to 1.21 mg in Lentil sprouts less than whole seeds (1.32 mg). Moreover, alkaloids ranged from 1.99 mg to 4.21 mg in Chickpea sprouts and from 0.75 mg to 2.52 mg in Lentil sprouts which ware lower than both crop whole seeds (4.77 mg and 2.56 mg respectively). Table ( 
1-4-Effect on mineral composition of sprout flour
The mineral composition of Chickpea and Lentil sprout flour are shown in Table (4). The mineral composition showed that potassium (K) had the highest value in the non-sterilized seed sprouting using tap water which recorded the highest K and P values for both Chickpea (840 and 270 mg / kg) and Lentil (870 and 390 mg / kg) followed by sterilized seeds sprouting using saline water which amounted 660 and 260 mg / kg in Chickpea and 850 and 370 mg in Lentil for both K and P values respectively. However the high intake of potassium has been reported to protect against increasing blood pressure and other cardiovascular risk (Lang Ford, 1983 and Cappuccio and McGregor, 1991). On the other hand, sprouting of non -sterilized seeds using tap water or saline water decreased calcium (Ca) level for both Chickpea and Lentil compared with using Sterilized seeds in sprouting process. It was observed in this study that using non-sterilized seeds with tap water or sterilized seeds with saline water for sprouting Chickpea and lentil improved K and P composition of the flour samples except in magnesium (Mg). Nutritionally the ratio of Ca / P of the flour samples range between 0.7 to 1.1 using sterilized Chickpea seeds for sprouting with saline water and tap water respectively and range between 0.3 to 0.5 for Lentil sterilized seeds sprouting with both saline water and tap water respectively. However lower Ca / P values were obtained using non-sterilized seeds for sprouting Chickpea (0.5 to 0.44) and Lentil (0.24 and 0.21) using both saline water and tap water for sprouting respectively. This finding indicated that Chickpea sprout flour sample using sterilized seeds and tap water for sprouting process serve as good sources calcium and phosphorous, which are considered essential for bone and teeth formation and development in children. However, it is evident that food products containing a Ca/P ratio of > 1.0 is rated good while < 0.5 is rated poor (Nieman et al 1992) .
1-5-Effect on amino acid profile and nutritional quality of sprout flour
The amino acid profile and nutritional quality of Chickpea and Lentil sprout flour samples are presented in Tables (5) and (6). Data in Table ( 6) showed that glutamic acid was found to be the most abundant in Chickpea whole seeds flour (16-17 g /100 g) and two sprouts flour (from non-sterilized seeds sprouting using saline water (16-25 g /100 g) sterilized seeds sprouting using tap water, (16.06g/100 g), followed by aspartic acid in the same whole seeds (11.53g/100g respectively) and both sprouts flour (10-22 and 10.08 g /100 g respectively). Also glutamic acid followed by aspartic which recorded the higher composition in Lentil whole seeds flour (17.61 and 10.99 g /100 g respectively) and in sprouts flour of sterilized seeds sprouting using saline water (17.82 and 10.84 g /100g respectively) ( Table 5 ). On the other hand methionine was the least in both crop whole seeds and sprouts flour samples which ranged from 1.21 to 2.07 g /100 g in Chickpea samples and from 0.81 to 1.0 g /100 g in Lentil flour sample. The sprouting decreased the content of almost all the amino acids especially in tap water Chickpea and Lentil sprouts except proline in Chickpea and cystine in non-sterilized Lentil seeds as compared with whole seeds. Moreover. Lentil sprouting in saline water for both sterilized and non-sterilized seeds in addition to non-sterilized Chickpea sprouting in saline water also decreased the content of the amino acids as compared with whole Chickpea and Lentil seeds except proline and cystine in non-sterilized Chickpea sprouts. Opposite results were obtained in sterilized Lentil seeds sprouting in saline water. The sprouting increased the content of almost the amino acids in salted Lentil sprouts except therionin, aspartic acids, serine, proline and glycine. The results of nutritional quality of Chickpea and Lentil seeds and their sprouts flour are presented in Table (6) . Percentage of total essential amino acid including histidine and arginine recorded the highest values in all Lentil sprouts compared with Lentil whole dry seeds. Opposite results were obtained with Chickpea sprouts compared with Chickpea whole dry seeds. The percentage of total essential amino acid to total amino acid (TEAA / TAA %) showed also that Lentil sprouts had the higher values than Lentil dry seeds but opposite results was obtained for Chickpea sprouts. On the other hand the percentage of total non-essential amino acid to total amino acid (TNEAA/TAA%) showed the that Chickpea sprouts had the highest values (62.2 to 63.7%) compared with Chickpea dry seeds value (60.3%). In Lentil sprouts data showed that only sprouting non-sterilized seeds using tap water increased TNEAA/TAA% (62.5%) than dry Lentil seeds (62.3%) and also decreased TEAA/ TNEAA% (59.9%) than dry seeds (60.5%). Moreover, all Chickpea sprouts decreased TEAA/ TNEAA values (57.1% to 60.8%) than dry Chickpea seeds (66.0%) (Table 6 ). Chickpea and Lentil grains and sprouts showed higher EAA/TAA% ratio higher than 36.3%. These values are above the value of 26% for ideal protein food for children and 11% for adult (FAO, WHO, UNU, 1985) . Similar Chickpea data were obtained by Ibrahim (2017). The aromatic amino acid (ArAA), total acidic amino acid (TAAA) and basic amino acids (TBAA) showed lower values in Chickpea and Lentil sprouts compared with dry seeds except Lentil sprouts using sterilized seeds germinated in saline water (Table,  6 ). Total sulphur amino acids (TSAA) values were decreased in Chickpea sprouts except sprouts from non -sterilized seeds germinated in saline water, while the values in Lentil sprouts except sprouts germinated in tap water using sterilized seeds as compared with dry seeds of both Chickpea and Lentil. 
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These results were regarded to the value of Cystine amino acid as shown in CYS/ TSAA % ratio in Table (6) . Cystine is not an essential amino acid but can be synthesized from methionine, thus Cystine in a diet can be ''spare'' methionine. The values of protein efficiency ratio (PER) of Chickpea and Lentil seeds and their sprouts flour samples were between 2.0 in non-sterilized Lentil seeds sprouts using saline water to 2.5 in chickpea dry seeds flour (Table 6 ). In general Chickpea flour PER recorded the highest levels in seeds and tap water sprouts flour than the same Lentil flour -in addition to non-sterilized seed sprouts using saline water Round. Opposite results in sterilized seeds sprouting in saline water which recorded higher PER in Lentil (2.4) than similar in Chickpea (2.2) ( Table 6 ). These increment in Lentil can explained by the increment in leucine and tyrosine amino acid composition (Table 5) . However , the PER in both Chickpea and Lentil seeds and their sprouts flour were lower than 2.88 which was recorded in whole hen's egg (Paul et al 1976) Table 6 . Effect of sprouting using saline water (NaCl2000ppm) on Nutritional quality of one dey Chickpea 2 day Lentil (Lent) sprout Chickpea sprouts in both tap water and saline water decreased essential amino acid index (EAAI) to 75.3-84.2% compared with whole dry seeds (97.7%) while opposite results was obtained with lentil sprouts which increased EAAI (74-86.6%) than whole Lentil seeds (71.4%) (Table 6) . However, EAAI of Chickpea seeds flour had the highest value than Lentil seeds flour. Moreover the EAAI of both Chickpea and Lentil seeds and their sprouts were useful for food. Since their values are higher than 70% and around 80% (Oser, 1959) while, Chickpea seeds flour showed good nutritional quality since the EAAI is above 90% as reported by Oser (1959). These vesults show that consumption of wheat flour alone in bakery food are in adequate (EAAI less than 70% as reported by Ibrahim (2017) without complement with other protein -based flours (as Chickpea and Lentil seeds and sprouts in these results which recorded 74% to 97% EAAI (Table 6 )), to meet the nutritional needs of consumers for bakery products. It is well known that a protein -based food nutritional is of good nutritional quality when it is biological values (BV) is high (70% to 100%) (Oser, 1959) . BV ex-AUJASCI, Arab Univ. J. Agric. Sci., Special Issue, 26(2D), 2019 hibited the highest percentage in Chickpea seeds (94.8%) and their sprouts flour (between 70.4% to 80.1%) than Lentil seeds (66.1%) and their sprouts (between 69% to 82.7%). BV obtained from Lentil seeds (66.1%) and non-sterilized Lentil seed sprouting in saline water (69%) was in agreement with the good nutritional quality (70 to 100%) for flour, protein (Oser, 1959) . From the present study, the flour of Chickpea seeds (BV=94.8%) and its sprouts especial sterilized seeds sprouting in tap water or non-sterilized seeds sprouting in saline water (BV-80.1%) in addition to Lentil sterilized seeds sprouting in saline water (BV=82.7%) is recommended for supplementation with cereals flour for bakery products to increase its protein quality. The study also observed that the BV and EAAI values were generally high in Chickpea flour and these could be attributed to the fact that Chickpea is high in protein content compared with Lentil. Similar results with Chickpea flour was obtained by Ibrahim (2017). Concerning nutritional index (NI), data in Table 6 showed that Chickpea and Lentil dry seeds in addition to Chickpea sterilized seed sprouts in salin water and non-sterilized sprouts in tap water flour recorded the lowest nutritional index NI (less -than 18%). In contrast, the highest NI was obtained in Lentil sprouts using tap water (19.6 to 23.6%) and using saline water (21.5 to 23.5%) followed by Chickpea sterilized seed sprouts in tap water (19%) and non-sterilized sprouts in saline water (18.9%).
